APR 24 '03 11:38 T0-9100l41i17038729317« 



FROH-$NELL « WILHER LLP. 1 



T-373 P. 04 F-692 



8 
9 
10 
11 
12 
13 
14 
15 
16 



Patent 
52478.9100 

COMPLETE SET OF AMENDED CLAIVfS 

(Currently Amended) A semiconductor laser, comprising: 
an n-type cladding layer that has n-type conductivity; 
an active layer formed on top of the n-type cladding layei^ 
a p-type cladding base layer that is formed oy^Cf the active layer and has 
p-type conductivity; 

a current-blocking layer that ia foimctf an specified parts of an Upper surface of 
the p-type cladding base layer and substantiallv,!^ n-type conductivity; and 

a p-type buried cladding layer that has p-type conductivity and is formed so as to 

/ 

cover the cuirent-blocking layer and^contact remaining parts of the upper surface of the p-type 
cladding base layer. 

wherein the^cuircnt-blocking layer has at least two regions having different 
concentrations (hereaife/Nl" and "N2" where NKN2) of n-type carriers, a region adjacent to 
an interface betw^04e p-type cladding base layer and the p-type buried cladding layer having 
the Nl concentration of n-type carriers and a part or all of a remaining region of the current- 
blocking lay^region having the N2 concentratio n, and the current-blocking laver (131 havinp a 
lower reftfctive index than the claddinp b ase laver (S) and the buried claddine laver (IV 




(Original) A semiconductor laser according to Claim 1, 



1 

2 wherein the current-blocking layer includes a first layer that contacts the p-type 

3 cladding base layer and a second layer that is provided on top of the first layer, a concentration 

4 of n-type carriers in the first layer being Nl and a concentration of n-type carriers in the second 

5 layer being N2. 
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3. (Original) A semiconductor laser according to Claim 2. 

wherein the first layer has a different composition to the second layer. 

4. (Original) A semiconductor laser according to Claim 2, 

wherein one of the first layer and the second layer is composed of a plurality of 
sublayers that have at least two different compositions. 

5. (Original) A semiconductor laser according to Claim 2, 

wherein the second layer is co-doped with a p2 concentration of p-type carriers 
and an n2 (where n2>p2) concentration of n-type carriers, and n2 and p2 are set so that 
n2-p2=N2. 

6. (Original) A semiconductor laser according to Claim 5, 
wherein Ocm-3<Nl<1017cra-3 and N2>1017cm-3. 

7. (Original) A semiconductor laser according to Claim 4, 
wherein Ocm-3<N1^1017cm-3 and N2>1017cm-3. 

8. (Original) A semiconductor laser according to Claim 3, 
wherein Ocm'^<Nl<lO'W^ andN2>10'W^ 

9. (Original) A semiconductor laser according to Claim 2, 
wherein Ocm"'^l<10' and N2>10"cm•^ 
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1 0. (Original) A semiconductor laser according to Claim 1 , 



wherein Ocni"^<Nl<10'''cni"^ and N2>10"cm"^ 

(Currently Amended) A semiconductor laser, comprising: 

an n-type cladding layer that has n-type conductivity; 
an active layer formed on top of the n-type cluing layer; 
a p-type cladding husc layer that is fonned on top of the active layer and has 



vl7^ -3 




11. 



1 

2 
3 
4 
5 





p-type conductivity; 

a current-blocking layer that is fomied on specified parts of an upper surface of 
the p-type cladding base layer and substantially has n-type conductivity; and 

a p-type buried cladding la^ that has p-type conductivity and is formed so as to 
cover the current-blocking layer and contact remaining parts of the upper surface of the p-type 
10 cladding base layer. 
11 
12 

13 another region with n-ty/Q conductivit y, and the current-blocking laver fl3^ having a lower 

/ 

14 refractive index than the p-tvpe cladding base laver (5) and the p-tvpe buried cladding laver (7^ . 




the current-blocking layer having a region with p-type conductivity adjacent to 
the interface between the P:^type cladding base layer and the p-type buried cladding layer and 



12. (Currently Amended) A semiconductor laser, comprising: 



an n-type cladding layer that has n-type conductivity; 
an active layer fonned on top of the n-type cladding layer, 
a p-type cladding base layer that is formed on top of the active layer and has 
p-type ccfaductivity; 
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6 an interjacent layer that has p-type conductmty^d is formed on specified parts 

7 of an upper surface of the p-type cladding base layer and contacts the p-type cladding base layer; 






8 a current-blocking layer that is^^formed on the interjacent layer and has n-type 

0, conductivity; and 

10 a p-type buried cladding layer tiiat has p-type conductivity and is fonned so as to 

1 1 cover the current-blocking ja^^d contact remaining parts of the upper sxurface of the p-type 
] 2 cladding base layer, 

13 thq^^intcrjacent layer being positioned between the current-blocking layer and the 

14 p-type cladding base layer so that a lower surface of the current-blocking layer is separated from 

1 5 an upper^rface of the p-type cladding base laver , and the current-blocking laver ^3^ having a 

16 loweinrefractive index than the p-tvpe cladding base laver (5^ and the p-tvpe buried cladding 

17 \Mx ax 



1 13. (Original) A semiconductor laser according to Claim 1 2, 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 

1 14. (Original) A semiconductor laser according to Claim 1 1 , 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 

1 15. (Original) A semiconductor laser according to Claim 1 0, 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 
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1 1 6. (Original) A semiconductor laser according to Claim 9. 

2 wherein the p-type buried cladding layer has a higher refractive index of laser 

3 light than the current-blocking layer. 

1 1 7, (Original) A semiconductor laser according to Claim 8, 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 

1 1 8. (Original) A semiconductor laser according to Claim 1, 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 

1 1 9, (Original) A semiconductor laser according to Claim 6, 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 

1 20. (Original) A semiconductor laser according to Claim 5, 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 

1 2 L (Original) A semiconductor laser according to Claim 4, 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 dian the current-blocking layer. 
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1 22. (Original) A semiconductor laser according to Claim 3. 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 

1 23. (Original) A semiconductor laser according to Claim 2, 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 

1 24. (Original) A semiconductor laser according to Claim 1 , 

2 wherein the p-type buried cladding layer has a higher refractive index of light 

3 than the current-blocking layer. 



scr mai 



'^-^ 1 25. (Currently Amended) A semiconductorl^cr manufacturing method, comprising: 

X jRr 2 a first process for successively forming an n-type cladding layer having n-type 



3 conductivity, an active layer, and a p-type cld^ing base layer having p-type conductivity on top 
' 4 of one another, before forming a current-blocking layer, which substantially has n-type 



conductivity, on specified parts ofmnipper surface of the p-type cladding base layer; 
6 a second process^for performing thermal cleaning in a presence of a specified gas 



7 after the first process has finished; 

8 a third process for forming* after the second process has finished, a p-type buried 



9 cladding layer, whicn has p-type conductivity, so evs to cover the current-blocking layer and 
1 0 contact remaining/^Cts of the upper surface of the p-type cladding base layer. 
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1 1 the first process including: 

12 a first subprocess for forming^a region of the current-blocking layer that is 

13 adjacent to the interface between the n^e cladding base layer and the p-type buried cladding 

1 4 layer with a concentration (herea|l;^ "Nl of n-type carriers; and 

15 a second subprocess for forming another region in at least part of the current- 

1 6 blocking layer with a coj€entration (hereafter, "N2") of n-type carriers, where N1<N2 , and 

17 v/htjAn the current-blocking laver (131 has a lower refractive index than the p- 

18 type cladding beec layer (5) and the p-tvpc buried claddinp laver (TS . 

1 26. (Original) A semiconductor laser manufacturing method according to Claim 25, 

2 wherein the first process produces the current-blocking layer by forming a first 

3 layer that contacts the p-type cladding base layer and a second layer on top of the first layer, a 

4 concentration of n-type carriers being Nl in the first layer and N2 in the second layer* 

1 27. (Original) A semiconductor laser manufacturing method according to Claim 26, 

2 wherein the first process forms the first layer from a different composition of 

3 materials to the second layer, 

1 28. (Original) A semiconductor laser manufacturing method according to Claim 26, 

2 wherein the first process produces one of the first layer and the second layer by 

3 forming sublayers fi*om at least two different compositions of materials. 

1 29. (Original) A semiconductor laser manufacturing method according to Claim 26, 

2 wherein the first process co-dopes the second layer with a p2 concentration of 

3 p-type carriers and an n2 (where n2>p2) concentration of n-type carriers, and N2=(n2-p2). 
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1 30. (Original) A semiconductor laser manufacturing method according to Claim 29, 

2 wherein Ocm'^^1 £1 0'^cm"' and N2>1 0' W^ 

1 31, (Original) A semiconductor laser manufacturing method according to Claim 28, 

2 wherein Ocm"^<Nl<10' and N2>10"cm'l 

1 32. (Original) A semiconductor laser manufacturing method according to Claim 27, 

2 wherein Ocm'^<Nl^lO' and N2>lO"cm"^ 

1 33. (Original) A semiconductor laser manufacturing method according to Claim 26, 

2 wherein Ocm'^SNlSlO'W^ and N2:>10'■'cm•^ 

1 34. (Original) A semiconductor laser manufacturing method according to Claim 25, 

2 wherein Ocm"^<Nl<10"cm"^ and N2>10"cm*^ 




^ 

yc laser manufecturin 



35. (Currently Amended) A semiconductor laser manufecturing method, comprismg: 
a first process for successively formif^ an n-type cladding layer having n-type 




conductivity* an active layer, and a p-type cladding base layer having p-type conductivity on top 

4 of one another, before fonning a .ctj^^t-blocking layer, which aubstantially has n-type 

/ 

5 conductivity, on specified parts gf/an upper surface of the p-type cladding base layer; 



7 after the first process 



a second proems for performing theraia! cleaning in a presence of a specified gas 
ess ha$n[inished; 
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s has finished, a p-type buried 

1 9 cladding layer, which has p-type conductivity, so as t«i^ver the current-blocking layer and 
\ 10 contact remaining parts o f the upper surface of / 

1 1 the p-type cladding base layer, / 

V 12 the first process forming the current-blocking layer so as to include a region with 

A / 

13 n-type conductivity and a region with p-type conductivity, the first process including: 

14 a first subprocess for forming a region with p-type conductivity adjacent to an 

1 5 interface between the p-type claddingbaae layer and the p-type buried cladding layer; and 

16 a second subproces/for forming a region with n-type conductivity in at least part 

17 of a remainder of the current-bilking layer^ 

18 wherein the current-blocking laver 03") has a lower refractive index than the p- 

19 type cladding base laver (l\ and the p-tvpe buried cladding laver (1\ 

1 36, (Current Amended) semiconductor laser manufacturing method, comprising: 

/ 

2 a first process for successively forming an n-type cladding layer having n-type 

/ 

3 conductivity, an active layer, a p-type cladding base layer having p-type conductivity, and an 

/ 

4 interjacent laye^that has p-type conductivity and contacts the first p-type cladding base layer on 

5 top of one another, before forming a current-blocking layer, which substantially has n-type 

6 coiiductivity,jon an upper surface of the interjacent layer; 

7 / a second process for performing thermal cleaning in a presence of a specified gas 

8 after the first process has finished; 

9 I ^ ^^^^^ process for forming, after the second process has finished, a p-type buried 

10 cladding layer, which has p-type conductivity, so as to cover the current-blocking layer and 

1 1 conta^^r maining parte of the upper surface of the p-type cladding base layer, 
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12 the interjacent layer being/fonned between the current blocking layer and the 




QA 1 3 p-type cladding base layer so thatA4ower surface of the current-blocking layer is separated from 
1 4 an upper surface of the p-twexladding base layer^ 



15 wherein^he current-blocking layer (131 has a lower refractive index than the p- 

1 6 type cladding basg^aver (5) and the p-tvpc buried cladding laverXI). 



1 37, (Previously Added) A semiconductor laser according to Claim 2, 

2 wherein the second layer is co-doped with p-type impurities and n-type impurities 

3 and has substantially n-type conductivity, and such that the concentration of n-type carriers is 

4 N2. 

1 38. (Previously Added) A semiconductor laser manufacturing method according to 

2 Claim 26, 

3 wherein the first process co-dopes the second layer with p-type impurities and 

4 n-type impurities, such that the concentration of n-type carriers is N2. 

1 39* (Previously Added) A semiconductor laser ^cording to Claim 1 » 

2 wherein the current-blocking layer is comprised of at least one of AlLnP and 

3 (AlxGai-x)ylni.yP, where 0,7<x<l and y^0,5. 

1 40, (Previously Added) A seniiconductor laser according to Claim 1 2, 

2 wherein the current-blocking layer is comprised of at least one of AllnP and 

3 (AlxGai.x)ylni.yP, where 0.7<x<l and y=0.5. 
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1 41 » (Previously Added) A semiconductor laser according to Claim 25, 

2 wherein the current-blocking layer is comprised of at least one of AllnP and 

3 (Al,(Gai-x)yIni-yP, where 0.7<x<l and y=0.5. 

1 42, (previously Added) A semiconductor laser according to Claim 35^ 

' 2 wherein the current-blocking layer is comprised of at least one of AllnP and 

3 (AlxGai,x)yIni.yP. where 0,7<x<l and y=0.5. 

1 43. (Previously Added) A semiconductor laser according to Claim 36, 

2 wherein the current-blocking layer is comprised of at least one of AllnP and (AlxGai- 

3 x)ylni -yP, where 0 J<x<l and y=^0.5 . 
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